Regulation of Cbl-associated protein/Cbl pathway in muscle and adipose tissues of two animal models of insulin resistance.
The phosphatidylinositol 3-kinase-independent pathway to induce glucose transport may involve the tyrosine phosphorylation of the protooncogene c-Cbl. In the present study, we examined whether acute exposure to insulin stimulates the tyrosine phosphorylation of Cbl and its association with Cbl-associated protein (CAP) in muscle and adipose tissue of rats in vivo. We report herein that insulin induces Cbl tyrosine phosphorylation and association with CAP in adipose tissue but not in muscle. We also examined the expression and tyrosyl-phosphorylation state of Cbl and CAP/Cbl association in adipose tissue of rats submitted to prolonged fasting and in monosodium glutamate (MSG)-insulin-resistant rats. An increase in Cbl phosphorylation is observed in the fat of MSG rats, parallel with an increase in association of CAP-Cbl as well as an augment in CAP and Cbl protein expression in the adipose tissue of these animals. These events are accompanied by a decrease in insulin-stimulated insulin receptor/ insulin receptor substrate (IRS)-1 tyrosine phosphorylation and an increase in the IRS-2/phosphatidylinositol 3-kinase/Akt/Foxo1 pathway. In adipocytes of fasted rats, there is a decrease in CAP and Cbl protein expression, insulin-induced Cbl phosphorylation, and the association with CAP. In parallel, there is also a decrease in the insulin receptor/IRSs/Akt/Foxo1 pathway. Thus, insulin is able to induce Cbl tyrosine phosphorylation and its association with CAP in the adipose tissue of normal rats. In addition, our data provide evidence that the CAP-Cbl pathway may have a role in the modulation of adiposity in fasting and in MSG-treated rats.